Children of schizophrenics (n = 36), unipolars (« = 57), bipolars (« = 60), and normals (n = 65) were evaluated on a digit span measure of distractibility with the distraction and nondistraction conditions matched for discriminating power. Whereas there were no between-groups differences in performance in the nondistraction condition, children of schizophrenics and unipolars performed more poorly than children of normal parents in the distraction condition. Analyses of serial position curves revealed that children of schizophrenics performed more poorly on primacy as compared to recency portions of distraction trials. This finding differentiated children with a schizophrenic parent from children in each of the other groups. These results indicate that children of schizophrenics have a deficit in controlled information processing.
Phenomenological reports (e.g., McGhie & Chapman, 1961) and empirical research (Neale & Cromwell, 1970) have supported the notion that attentional dysfunctions characterize adult schizophrenics and that distractibility is an important component of this difficulty. Many laboratory investigations have demonstrated that irrelevant stimuli interfere with the perceptual and cognitive processes of schizophrenics (e.g., Chapman & McGhie, 1962) . Unfortunately, the early studies of distractibility had severe methodological shortcomings. First, as Chapman and Chapman (1973) have argued, nondistraction and distraction conditions were unmatched for discriminating power, leaving open the possibility that findings of differential deficit could represent a psychometric artifact. Second, contrast groups composed of other psychiatric patients were typically absent from studies on attention deficits, either obscuring possible effects of several "third variables" or falsely suggesting that attentional deficits associated with schizophrenia were unique to that group.
The discriminating power problem was addressed by Oltmanns and Neale (1975) who found that a schizophrenic attentional This research was supported by Grant MH 21145 from the National Institute of Mental Health.
Requests for reprints should be sent to John M. Neale, Department of Psychology, State University of New York at Stony Brook, Stony Brook, New York 11794. deficit was present even when nondistraction and distraction conditions were equally discriminating. Further work with matched tests has attested to the importance of distraction in schizophrenia. Oltmanns, Ohayon, and Neale (1978) found that distractibility in schizophrenia was related to formal thought disorder. Furthermore, in a sample of schizophrenics withdrawn from medication, both clinical symptomatology and susceptibility to distraction increased markedly. As to the issue of whether distractibility is specific to schizophrenia, Oltmanns (1978) found that while schizophrenics and manics were equally distractible, a more detailed analysis revealed that the schizophrenic group showed performance decrements on the primacy items in the distraction condition, whereas the manic group did not. Oltmanns interpreted this latter finding as showing that distractibility interferes with controlled rehearsal processes in schizophrenics.
In addition to studies of adult patients, attentional deficits have also been assessed in studies of the children of psychiatric patients (e.g., Asarnow, Steffy, MacCrimmon, & Cleghorn, 1978; Grunebaum, Weiss, Gallant, & Cohler, 1974; Rutschmann, Cornblatt, & Erlenmeyer-Kimling, 1977) . These studies of high-risk children seek to uncover precursors of psychopathology in genetically vulnerable individuals. Distractibility is a particularly appealing measure for a high- • Based on the Global Assessment Scale (Spitzer, Endicott & Robins, 1975) ; low scores reflect greater severity of psychopathology. "F(2, 106) = 24.11,p<.01. c Based on data from the Current and Past Psychopathology Scales (CAPPS; Spitzer & Endicott, 1968 ); 1 = high executive, major professional; 7 = unskilled employee. d Based on data from the CAPPS; 1 = professional degree; 7 = less than 7 years of school.
risk study because of its demonstrated links to thought disorder and clinical state in adult schizophrenics, and because it appears to be heritable (Rose, Note 1) .
Although differences between high-and low-risk children in the area of attention dysfunction have been reported in other high-risk studies, these investigations typically have not satisfied the methodological standards of matching conditions for discriminating power and of utilizing psychiatric control groups. In this article, we report on distractibility in a high-risk sample. Aspects of the tasks used and other features of our design addressed the previously mentioned methodological problems of other investigations. Subjects were part of an ongoing longitudinal investigation of children at high risk for psychopathology (the Stony Brook Project; Neale & Weintraub, 1975) . Children of schizophrenic parents were compared to children of parents with affective disorders and children of normal parents, with nondistraction and distraction conditions of the task matched for discriminating power.
Method

Subjects
Groups of children were formed on the basis of their parents' diagnostic status. All patients who had schoolage children and had been newly admitted to one of four local psychiatric hospitals were considered for selection. Patients with a primary diagnosis of alcoholism, drug abuse, or central nervous system impairment were not included. Our assessment battery included a structured interview, the Current and Past Psychopathology Scales (CAPPS; Spitzer & Endicott, 1968) , a short version of the MMPI (Kincannon's Mini-Mult, 1968) , the hospital case history, and the spouse's description of the patient and of the events leading up to the patient's hospitalization. Each case was independently rated by two of three raters (J.N., S.W., K.W.). Three diagnoses were of interest: schizophrenia, unipolar depression, and bipolar disorder (including manics and those with episodes of both mania and depression). The criteria for the schizophrenia diagnosis were constructed to yield a narrow, European-type group, and any major affective com- Note. WISC-R = Wechsler Intelligence Scale for Children-Revised.
ponent in the symptom picture was sufficient grounds for exclusion. The inclusion criteria were formal thought disorder, poor insight, social isolation, restricted affect, obvious catatonia, delusions, auditory hallucinations, and other hallucinations. Research Diagnostic Criteria (RDC; Spitzer, Endicott, & Robins, 1975) were used for unipolar and bipolar disorders.' A confidence rating of at least four of six had to be assigned in order for the case to be included. The interrater agreements (Cohen's kappa statistic, 1960) for all diagnoses were high, ranging from .84 to .92. For a case to be included in the analysis, both raters had to agree on the diagnosis. Control children were selected from the classrooms of the target sample. Parents were then contacted and asked to participate in an investigation of family life. Our diagnostic battery was completed on both parents, and if significant maladjustment or psychopathology were found in either parent, the family was excluded from the study (n = 2). Children between the ages of 13 and 18 years were included in this analysis. Only this older age group was considered because the distraction test administered to younger children in the study was not matched for discriminating power. The present sample consisted of 218 children distributed as follows: 36 children with a schizophrenic parent, 57 children with a unipolar depressed parent, 60 children with a bipolar disordered parent, and 65 children with normal parents. Demographic information is presented in Tables 1  and 2 .
Task Description
The digit span task is the one developed by Oltmanns and Neale (1975) , with trials in both the distraction and nondistraction conditions matched for item difficulty and coefficient alpha. The nondistraction condition consisted of seven trials each containing six digits, presented in a female voice at a one per 2-sec rate. In the distraction condition, seven trials each containing five relevant digits were presented at the same rate. In this condition, the 2-sec interval between each of the relevant digits was filled by a male voice saying four irrelevant digits. The 14 trials comprising the distraction and nondistraction tasks were randomly intermixed and presented in a fixed order. All 14 trials were presented without a break after the task began. The children were told that a series of several trials was to be presented, including trials with and without distraction. They were instructed to attend only to the female voice (target digits) and to ignore any male voices. At the end of each trial, the child was told to report the digits in the order presented. Each child received four practice trials, including two distraction and two nondistraction examples.
Procedure
Each child was tested individually in our laboratory as part of a full day's testing session that included several 1 We could not use the RDC criteria for schizophrenia, because diagnostic information from case records and interviews were sometimes incomplete regarding the specific content of delusions and hallucinations. Also, our diagnoses of schizophrenia were made before the final third edition of the American Psychiatric Association's Diagnostic and Statistical Manual (DSM-III) was completed. However, once the final version (1980) was available, we compared the symptoms of each of these patients to DSM-III symptom criteria for schizophrenia. Further details concerning the diagnosing of all the cases are presented in Winters, Stone, Weintraub, and Neale (in press). other tasks and gamelike activities. This matched distraction task was administered as part of the first followup assessment of the sample. The follow-up occurred approximately 2 years after the families had entered the study and had undergone the first laboratory testing. The current sample comprises 88% of the subjects who were originally tested. Chi-square analyses indicated that attrition rates did not differ across the groups. The testers were blind to the parental diagnostic status.
Results
In scoring the digit span data, credit was given only for digits correctly recalled in their proper location. For trials in the distraction and nondistraction conditions, primacy items were defined as the first two digits, and recency items were defined as the last two. We examined several dependent measures: total distraction score, total nondistraction score, and scores representing primacy and recency alone. Means and standard deviations for these variables are presented in Table 3 , and serial position curves for nondistraction and distraction conditions are presented in Figures 1 and 2. To first examine the possible effects of age, sex, and IQ on our dependent measures, Pearson product-moment correlations were computed. IQ was estimated from scores on the following Wechsler Intelligence Scale for Children-Revised (WISC-R) subscales: Information, Vocabulary, Picture Arrangement, and Block Design. All coefficients were nonsignificant and accounted individually for less than 1% of the variance.
3 Two repeated measures analyses of variance (ANOVAS) were then performed. The first included diagnostic group and condition (total distraction and total nondistraction) as factors. The second also included primacy and recency.
The Group X Condition analysis revealed both a significant main effect for condition, F(l, 213) = 4.94, p < .05, and a significant interaction for Group X Condition, F(3, 213) = 2.81, p<.05. Simple effects tests (Winer, 1962) revealed that the groups differed only in the distraction condition, F(3, 213) = 2.86, p < .05. Newman-Keuls comparisons of the means of each group in the distraction condition showed that the children of schizophrenics and unipolars each differed from the children of normals (p < .05). The Group X Condition X PrimacyRecency analysis revealed a significant interaction for Group X Primacy-Recency, F(3, 213) = 5.41, p < .01; for Condition X Primacy-Recency, F(\, 213)= 24.81, p < .01; and for Group X Condition X PrimacyRecency, F(3, 23) = 10.17, p < .01. Simple effects tests revealed that the groups differed only on the primacy portion of items presented during distraction, F(3, 213) = 6.00, p < .01. Newman-Keuls comparisons indicated that children of schizophrenics dif-2 The comparability of the sample of children at first and second testing is also supported by the fact that our findings reported here on total distractibility generally replicate the pattern of results from the first testing (Winters et al., in press ). fered from all other groups on these primacy items (p < .01). None of the other groups differed from each other.
Discussion
On our general measure of distractibility (total score on distraction trials), children of schizophrenics and unipolars were more impaired by distraction than were children of normals. This finding raises issues concerning the specificity of deficits reported in high-risk research. Since high-risk studies often fail to utilize or report data from psychiatric control groups (e.g., Asarnow et al., 1978; Rutschmann et al., 1977) , their data cannot be interpreted as being specifically relevant to schizophrenia. This concern about specificity of deficits is heightened, because researchers of high risk have typically borrowed measures from an adult psychological deficit literature that is flawed for similar reasons. Indeed, an inspection of this adult literature indicates that researchers who have taken the trouble to include well-defined contrast groups (e.g., unipolar depressives, bipolars) have found that schizophrenics do not typically display unique deficits. Bipolar patients have been found to perform similarly to schizophrenics on measures of overinclusive thinking (Andreasen & Powers, 1974) , distractibility (Oltmanns, 1978) , and on Bannister's grid test of thought disorder (Breakey & Goodell, 1972) ; whereas unipolars have also showed deficits equivalent to schizophrenics in studies of ability to filter (Helmsley & Zawada, 1976) , memory (Sternberg & Jarvik, 1976) , and visual search (Korboot & Yates, 1973) . In addition, the same pattern has been found in high-risk research. Winters et al. (in press) found that children of schizophrenics often did not differ from children with an affectively ill parent on various general measures of cognition and attention.
Our data suggest that the search for unique schizophrenic deficits may be more fruitful if investigators utilize measures or analyses that go beyond a global assessment of overall performance. Our analysis of serial position was such an attempt. We found that children with a schizophrenic parent show specific deficits only on the primacy portion 4 The analysis for the digit not included in primacy and recency during distraction scores (middle digit) roughly parallels the results for total distraction. With a one-way ANOVA, an overall group effect was found, F(3, 214) = 4.9, p < .01, with Newman-Keuls analyses showing that children of all patient groups differed from children of normals (p < .05) but not from each other. of distraction trials, a result that parallels Oltmanns's (1978) data with adult schizophrenics. Thus, our results indicate that in the offspring of schizophrenics, distraction may interfere with the rehearsal of items presented. Since we did not find deficits on the recency portion of distraction trials, it is unlikely that distraction interferes with the echoic storage and passive retrieval of these items. It is important to view this finding in light of previous work that suggests that distractibility is a phenotypic marker of vulnerability for schizophrenia. First, there are data concerning the role of heritability in distraction. Orzack and Kornetsky (1971) found that distractible schizophrenics had a higher incidence of psychiatric disorders in their biological relatives than schizophrenics who were not distractible, and Rose (Note 1) has reported twin-study data that suggest that distractibility is heritable. Second, there are data from high-risk studies that suggest that children of schizophrenics show attentional deficits in the presence of distractors (e.g., Asarnow et al., 1978; Rutschmann et al., 1977) . Our data extend these previous findings. However, in contrast to the high-risk studies cited above, our data suggest that the marker of vulnerability'may not be general distractibility but rather a susceptibility of controlled information processing to interference effects.
